TCR-C and granzyme B in lymphocytes
infiltrating normal colonic mucosa and Dukes's A and D colorectal carcinomas. Specimens-Paraffin wax embedded normal (n=10) and malignant colonic mucosa (seven Dukes's A, nine Dukes's D). Method-Immunohistochemistry.
Results-The numbers of TCR-t' lymphocytes decreased from normal mucosa to Dukes's D carcinomas. In contrast, granzyme B' lymphocytes were more frequent in Dukes's A carcinomas than in normal mucosa, but disappeared from advanced stage tumours. Granzyme B expressing cells were mainly CD3-(natural killer/lymphokine activated killer cells) in normal mucosa, but CD3+ in tumours, indicating the presence of activated cytotoxic T lymphocytes. In vitro culture oftumour infiltrating lymphocytes rapidly restored the expression of both molecules.
Conclusion-The frequency of TCR-C'
and granzyme B' lymphocytes is decreased in advanced stage colorectal carcinomas. The restoration of expression during in vitro stimulation suggests the presence of tumour derived suppressive factors in situ. (Gut 1997; 40: 113-119) Keywords : colon, carcinoma, lymphocyte, TCR-t, granzyme B, immune suppression.
In several tumours, including colorectal carcinoma, the presence of a lymphoid infiltrate has been associated with a favourable prognosis.1 2 It is assumed that these tumour infiltrating lymphocytes reflect the host's immune response against the tumour cells. The increased precursor frequencies of tumour specific cytotoxic T lymphocytes in some tumours in comparison with peripheral blood mononuclear cells (PBMC) strengthens this hypothesis.' However, although tumour infiltrating lymphocytes can effectively kill autologous tumour cells in vitro stimulation and expansion,4 5 proliferative and cytotoxic responses of freshly isolated tumour infiltrating lymphocytes are frequently impaired. 3 6 In tumour bearing mice it has been demonstrated that a loss of two important signal transduction molecules in T lymphocytes, the T cell receptor (TCR) according to the procedure as described by Merchenthaler.22 Briefly, after a pre-incubation in normal saline solution, both antibodies were incubated simultaneously in the appropriate dilution. After washing in saline sodium citrate buffer (SSC) and PBS, detection of granzyme B was performed using biotinylated goat antimouse-IgG2a followed by a horseradish peroxidase labelled streptavidin. Staining was developed with diaminobenzidine/Ni/H202
(1-5 ml NiSO2(NH2)2SO4 *6H20 4% in 50 ml TRIS buffer 0 05 M) resulting in a grey-black staining (DAB/Ni, Sigma Chemical, St Louis, MO). Remaining peroxidase activity was inhibited by incubation in 0-3% H202 methanol for 15 minutes. After mild fixation using 4% paraformaldehyde (two minutes) anti-CD8 and anti-CD3 staining procedures were performed using the ABC technique and developed with DAB resulting in the normal brown colour. If necessary, GB7 staining was increased by silver enhancement.22
Lymphocyte culturing Healthy donor peripheral blood lymphocytes were isolated by Ficoll Hypaque gradient (Pharmacia, Uppsala, Sweden) using standard procedures. Tumour infiltrating lymphocytes were obtained from colorectal carcinoma cell suspensions that were prepared from primary colon carcinomas as described previously23 and cryopreserved in liquid nitrogen. Before use, tumour cell suspensions were rapidly thawed and gradually diluted in Hank's balanced salt solution containing 0O02% DNase. After washing in Hank's balanced salt solution, peripheral blood lymphocytes and tumour infiltrating lymphocytes were cultured at 1 X 106 cells per ml in Iscove's modified Dulbecco's medium supplemented with 10% fetal calf serum, 50 IU/ml penicillin, 50 ,ug/ml streptomycin, 2 mM glutamin, and 50 ,uM ,B-mercapto-ethanol. The Fig IA) .
TCR-4+ lymphocytes
The expression of TCR-; was analysed in the same mononuclear infiltrates. As shown in Table I (Fig 2A and B (Fig 1B) . Figure 2C and D shows consecutive tissue sections of a Dukes's D colon carcinoma stained for CD3
(C) and TCR-; (D).
_ B TCR-~Granzyme B expression
The mononuclear infiltrates were also examined for the expression of granzyme B, as shown in Table I . In normal mucosa as well as in Dukes's D carcinoma, very low numbers of * granzyme B+ cells were found (Table I) . In * ;
general, they were located in the lamina -* propria, and had the morphology of large * granular lymphocytes (Fig 2E) . ..a combination of stimulatory rnAbs to CD3 and CD28. TCR-t expression was not affected by the enzymatical dissociation procedure (data not shown). For comparison, peripheral blood lymphocytes from a healthy donor were stimulated in the same way. Figure 4A shows that whereas in peripheral blood lymphocytes approximately all CD3+ lymphocytes expressed TCR-t', the proportion of CD3+ tumour infiltrating lymphocytes expressing TCR-t' was below 25%. Upon stimulation with anti-CD3 and anti CD28, the proportion of TCR-t' cells significantly increased in all tumour infiltrating lymphocyte cultures, and reached a level comparable to cultured peripheral blood lymphocytes. In addition, granzyme B expression was induced in 300/o-70% of CD3+ tumour infiltrating lymphocytes (Fig 4B) . Seven days after initiation of the culture, virtually all granzyme B+ cells were T lymphocytes as demonstrated by CD3 reactivity (data not shown).
Discussion
Upon stimulation of the TCR complex, phosphorylation of the TCR-t chain is an essential step in the intracellular signalling pathway leading to T lymphocyte activation. 
